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化反应时间的增大而增大，经综合考虑，投料比为 7:1、酯化时间为 2.5h 时较为
理想。 
    本文从工业化的实际出发，对聚硫醇的实验室制备及工业化生产做了大量的























As a new epoxy resin curing agent turning up in recent years, polymercaptan was 
widely used in the fast mending adhesive and winter operation occasions, because of 
its excellent low temperature fast curing performance when with the promoting of 
tertiary amine. Due to the high requirements of industrialization Producing Technique, 
in China polymercaptan was still in the laboratory stage. In order to realize the 
industrialized production of polymercaptan, a lot of research about laboratory 
preparation and industrial production of polymercaptan has been done. 
  A polymercaptan was prepared from pentaerythritol, thioglycolic acid and epoxy 
resin. The polymercaptan was characterized by FT-IR and 1H-NMR, and 
esterification rate was calculated from 1H-NMR spectra. The curing reaction of 
polymercaptan/epoxy resin system was tracked by FT-IR. Through the calculation of 
sulfhydryl and epoxy group conversion rate from FT-IR spectra, found that the 
conversion rate of sulfhydryl and epoxy group was raising up with the time increasing. 
The hardness of the curing system was tracked. Combining with the conversion rate 
of sulfhydryl and epoxy group found that the hardness of the curing system was 
increasing when the epoxy group consuming. Cured resin was characterized by TGA, 
and the result showed a well thermal stability. Found when the dosage ratio of 
polymercaptan/epoxy resin was 1:2, the curing system showed a proper gel time and a 
better bond strength. 
  Another multiple thiol epoxy grafted compound also prepared from sorbitol, 
thioglycolic and epoxy. Through the characterization of polymercaptan by 1H-NMR, a 
calculation method of esterification rate was discussed. The influence of esterification 
reaction feeding ratio and reaction time on esterification rate was studied, and found 
that esterification rate was accreting when the feed ratio of thioglycolic acid/ sorbitol 
and the esterification reaction time increasing. After comprehensive consideration, the 
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  It was a first which realizing industrialized production of polymercaptan in China 
through lots of comparative study from laboratory preparation to industrial production 
of polymercaptan. Repair mortar, two-component coatings and other products were 
developed when using epoxy resin 128 and the polymercaptan as basic materials. Lots 
of performance were tested and found that some performances of industrialized 
product were better than foreign products.  
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环氧树脂的发明曾经历了相当长的时期。早在 1891 年，德国的 Lindmann
就用对苯二酚与环氧氯丙烷反应，缩聚成树脂并用酸酐使之固化。但是它的使用




20 世纪 40 年代中期，Swern 和他在美国农业部的合伙人开始研究天然油脂的环
氧化时，此项技术也仅应用于高相对分子质量单环氧化合物的生产。10 年之后
才应用于环氧树脂的合成技术之中。大约在 20 世纪 20 年代中期已经报导了双酚
A 与环氧氯丙烷反应产物，15 年后首创了不稳定的环氧化脂肪胺中间产物的生
产技术。1933 年德国人 Schlack[2]研究现代双酚 A 环氧树脂同双酚 A 的分离技术。
尽管一年之后 Schlack 报导了双环氧化合物同有机酸、无机酸、胺和硫醇的化学
反应[3]，但确定双酚 A 环氧树脂的工业价值的却是瑞士 De Trey Freres 公司的
Castan 和美国 Devoe&Rayno1ds 公司的 Greenlee。1936 年，Castan 生产了琥珀色
环氧氯丙烷一双酚 A 树脂，并同邻苯二甲酸酐反应生产出了用于浇铸和模塑制
品的具有深远工业意义的热固性制品[4]。1939 年年初 Greenlee 也独自生产出了


















产涂料树脂，而 CIBA 公司得到 De Trey Freres 许可，开始进一步发展液体涂料、
层压材料和粘接剂用的液体环氧树脂。1943 年 Castan 的基本专利[6]授权。然而




酚醛和聚酪。不久后瑞士的 CIBA(汽巴)公司、美国的 Shell(壳脾)和 Dow(道)公
司开始了环氧树脂的工业化生产和应用开发工作。20 世纪 50 年代后期，美国的
两个主要公司，CIBA 和 Devoe-Raynolds 继续研究缩水甘油醚型环氧树脂，壳牌
化学公司只提供环氧氯丙烷，联合碳化物塑料公司首先制造酚醛树脂和双酚 A，
欧洲 CIBA 和 Shell 公司集中开发了环氧树脂。  
  1955 年夏季，四种基本型环氧树脂在美国获得生产制造许可证，Dow 
Chemical co．和 Reichhold 化合物公司建立了环氧树脂生产线。在普通双酚 A 型
环氧树脂生产应用的同时，一些新型的环氧树脂相继问世。如 1956 年美国联合
碳化物公司开始出售脂环族环氧树脂，1959 年 Dow 化学公司生产酚醛环氧树脂。
大约在 1960 年，Koppers co．生产了邻甲酚醛环氧树脂，1965 年初，CIBA 开始




Carbide 开发了对氨基苯酚三缩水甘油醚树脂。1957 年由 Shell Developmet co．申
请的有关环氧树脂合成工艺的专利[8]问世，该专利研究了固化剂和填加剂的应用
工艺方法，揭示了环氧树脂固化物的应用领域。  
  过醋酸法合成的环氧树脂 初是在 1956 年由美国联合碳化物公司推出，
1964 年转卖给联碳塑料公司。在欧洲，工业化脂环族环氧树脂于 20 世纪 60 年
代初问世，1963 年通过 CIBA 公司引入美国，1965 年 CIBA 引进联碳塑料公司




























  中国研制环氧树脂始于 1956 年，在沈阳、上海两地首先获得了成功。1958




































含 1mol 环氧基的环氧树脂的质量（g），即 
EEW=环氧树脂的相对分子质量/环氧基数目 



































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
